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Japanese Patent Laid-Open No. 131889/1994 
Laid-Open Date: May 13, 1994 
Application Date: October 14, 1992 
Applicant: Toshiba Corporation 

Title : 

SEMICONDUCTOR FILING DEVICE 
Abstract : 

[Purpose] To provide a semiconductor filing device capable of 
erasing a plurality of erasure blocks in a short time and reducing 
consumption power required for the above erasing. 

[Constitution] According to the invention, a range specifying 
circuit 122 of an erasing circuit 12 obtains the range to be 
erased according to an erase command to a plurality of erasure 
blocks preset in a register 121, and gives the same to a voltage 
applying circuit 123 . The voltage applying circuit 123 applies 
voltage to the entire given erase range in a flash EE PROM 11 
all at once to erase the plurality of erasure blocks in the 
range all at the same time. 



Claims : 
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1. A semiconductor filing device for reading and writing 
data to a f lash EEPROM, comprising: erasing means for applying 
erasing voltage to a plurality of arbitrarily specified erasure 
blocks allocated in the flash EEPROM all at the same time to 
thereby erase the plurality of erasure blocks all at the same 



time. 

2. The semiconductor filing device according to claim 
1, wherein the plurality of the arbitrarily specified erasure 
blocks extend over a plurality of memory chips. 

Detailed Description of. the Invention : 
[0001] 

[Industrial Field of Application] 

This invention relates to a semiconductor filing device 
for reading and writing data to a flash EE PROM and particularly 
to er'asing of data in the EEPROM. 
[0002] 

[Prior Art] FH 008615 

In the conventional flash EEPROM, specif ied memory areas 
are erased all at one time, and this specified memory area is 
called an erasure block. A semiconductor filing device using 
the flash EEPROM has the configuration shown in Fig. 2, for 
example. A controller 2 conducts the operation of erasing for 
example erasure blocks 1 to 3 of the flash EEPROM 11 in a memory 
chip before writing data 1 to the flash EEPROM 1 . The controller 
2 gives a command for erasing the erasure block (1) of the flash 
EEPROM 11 in the memory chip 1. In response to the command, 
an erasing circuit 12 applies erasing voltage to the erasure 
block 1 to be erased; Subsequently, the controller 2 gives 
a command for erasing the erasure block 2 of the flash EEPROM 



11. In response to the command, the erasing circuit 12 applies 
erasing voltage to the erasure block (2) to be erased. Further, 
the controller 2 gives a command for erasing the erase block 
3 of the flash EEPROM 11 . In response to the command, the erasing 
circuit 12 applies erasing voltage to the erasure block (3) 
to be erased. Accordingly, in the case of erasing the plural 
erasure blocks as described above, erasing is performed 
sequentially in the order of (1), (2) and (3). When the 
controller 2 gives a command for erasing all erasure blocks 
to the erasing circuit 12, the erasing circuit 12 erases all 
of the erasure blocks (1) to (4) at the same time. 

tooo3] FH 008616 

Consequently, in the conventional semiconductor filing 
apparatus, before the data of the plural erasure blocks is 
rewritten, erasing is sequentially performed for the blocks, 
resulting in the disadvantage that the erase time becomes longer 
and the extra consumption power for erasing is required. The 
erasing voltage required for erasing the erasure blocks by the 
erasing circuit 12 is produced by raising the voltage in a 
boosting circuit (not shown), so the power is required for 
raising the voltage so that the power is consumed in every 
execution of block erasing. Erasing of the erasure block per 
se does not require much power because only the erasing voltage 
is applied thereto, so when the case of erasing the region of 
the same area at the same time is compared with the case of 



erasing the same with multiple applications of voltage, the 
case of erasing the region with multiple applications of voltage 
consumes much more power. 
[0004] 

[Problems that the Invention is to Solve] 
In the conventional semiconductor filing device using 
the flash EEPROM, it is necessary to erase the erasure block 
where data is to be written in the flash EEPROM before writing 
data in the flash EEPROM, and erasing is sequentially performed, 
resulting in the disadvantage that it takes much time for erasing, 
and the consumption power for erasing becomes larger. 
[0005] 

It is, accordingly, an object of the invention to overcome 
the above disadvantage and provide a semiconductor filing device 
capable of erasing a plurality of erasure blocks in a short 
time and reducing the consumption power for the above erasing. 
[0006] 

[Means for Solving the Problems] 

According to the invention, the semiconductor filing 
device for reading and writing data to a flash EEPROM includes 
erasing means for applying erasing voltage to a plurality of 
arbitrarily specified erasure blocks allocated in the flash ; 
EEPROM at the same time to erase the plurality of erasure blocks 

at th« Same tinie. FH 008617 
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[Operation] 

In the flash EE PROM of the invention, the erasing means 
applies erasing voltage to a plurality of arbitrarily specified 
erasure blocks at the same time to thereby erase the plurality 
of erasure blocks at the same time. 
[0008] 

[Embodiment] 

One embodiment of the invention will now be described 
with reference to the attached drawings. Fig. 1 is a block 
diagram showing one embodiment of a semiconductor filing device 
according to the invention. The reference numeral 1 designates 
a memory chip, which constitutes a semiconductor filing device 
with a controller designated by the reference numeral 2. In 
the memory chip 1 is incorporated a flash EEPROM 11 and an erasing 
circuit 12 . The erasing circuit 12 has a register 121 for holding 
erasure block information, a range specifying circuit 122 for 
specifying an erase range in the flash EEPROM 11 to a voltage 
applying circuit 123, a voltage applying circuit 123 for applying 
erasing voltage to an erase range of the flash EEPROM 11 to 
erase data, and a check circuit 124 for checking whether erasing 
has been properly performed or not. The. erasure blocks (1) 
to (4) are allocated in the flash EEPROM 11. The erasing voltage 
is supplied from a boosting circuit not shown to the voltage 
applying circuit 123. - 

fooo9i FH 008618 



The operation of the embodiment will now be described. 
The controller 2 conducts the operation of erasing the erasure 
blocks (1), (2), (3) before writing data in the erasure blocks. 
The controller 2 sets commands for erasing the erasure blocks 
(1), (2), (3) in the register 121 of the erasing circuit 12, 
which holds the commands. The range specifying circuit 122 
receives the erase range of the flash EE PROM 11 which is to 
be erased at the same time according to the erasure blocks set 
in the register 121 as the blocks to be erased, and sends the 
erase range (the erasure blocks (1) to (3) here) to the voltage 
applying circuit 123 and the checking circuit 124 . The voltage 
applying circuit 123 applies the erasing voltage to the given 
range, that is, the range of the erasure blocks (1) to (3) in 
this example at the same time, thereby erasing the data in the 
erasure blocks (1) to (3) at the same time. The check circuit 
124 checks the erasure blocks erased just now, and on confirming 
the completion of erasing, it reports the completion to the 
controller 2. The controller 2 causes the transition to the 
operation of writing the data into the erasure blocks (1) to 
(3) after it knows erasing has been completed. When it is found 
by the check circuit 124 that there is a portion not yet erased, 
the controller 2 again gives an erase command for the erasure 
block containing the above portion not erased to the erasing 
circuit 12 to perform erasing of the erasure block, similarly 

totheabove ' FH 008619 



[0010] 

In the constitution where the controller 2 controls a 
plurality of memory chips 1, it is sometimes necessary to erase 
a plurality of erasure blocks extending over the plurality of 
memory chips 1 at the same time. The operation in that case 
is as follows. The controller 2 sets an erase command for the 
concerned erasure blocks in the register of each erasing circuit 
12 of the memory chips 1 having the erasure blocks to be erased. 
After that, when the voltage applying circuit 123 in the erasing 
circuit 12 of each memory chip 1 applies the erasing voltage 
to the erasure range of the flash EE PROM 11 obtained from the 
range specifying circuit 122 according to the information in 
the register 121 simultaneously, the plurality of erasure blocks 
extending over a plurality of memory chips are erased at the 
same time. 

008620 

[0011] r 

. According to the present embodiment, the erasing circuit 
12 of the memory chip 1 can erase the plurality of erasure blocks 
at the same time by applying erasing voltage to the plurality 
of erasure blocks in the EE PROM 11 specified by the controller 
2 at the same time. Therefore, it is not necessary to 
sequentially erase the plurality of erasure blocks as before 
so that the erase time for the. plurality of erasure blocks can 
be reduced and the power consumed in erasing can be reduced. 
Furthermore, the erase time can be reduced so that high speed 
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writing of data can be achieved. Further, the plurality of 
erasure blocks extending over the plurality of memory chips 
1 can be erased at the same time by the similar method, so 
the similar effect can be produced. 
[0012] 

[Effect of the Invention] 

According to the invention, as described above, the 
semiconductor filing device can erase the plurality of erasure 
blocks in a short time and reduce the consumption power required 
for the above erasing. 

Brief Description of the Drawings : 

Fig. 1 is a block diagram showing one embodiment of a 
semiconductor filing device according to the invention; and 

Fig. 2 is a block diagram showing an example of the 
conventional filing device. 

[Description of the Reference Numerals and Signs] 

1: memory chip 2: controller 11: flash EEPROM 12: 
erasing circuit 121: register 122: range specifying circuit 
123: voltage applying circuit 124: check circuit 

FH 008621 

FIGURE 1: 

1: MEMORY CHIP 2: CONTROLLER 11: FLASH EEPROM ERASE 
BLOCKS (1) to (4) 12: ERASING CIRCUIT 121: REGISTER 122: 
RANGE SPECIFYING CIRCUIT 123: VOLTAGE APPLYING CIRCUIT 124 : 



CHECK CIRCUIT 
FIGURE 2: 

1: MEMORY CHIP 2: CONTROLLER 11: FLASH EEPROM ERASE 
BLOCKS (1) to (4) 12: ERASING CIRCUIT 



Q 



FH 008622 



Japanese Patent Laid-Open No. 131889/1994 
Laid-Open Date: May 13, 1994 
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Applicant: Toshiba Corporation 

Title : 

SEMICONDUCTOR FILING DEVICE 
Abstract : 

[Purpose] To provide a semiconductor filing device capable of 
erasing a plurality of erasure blocks in a short time and reducing 
consumption power required for the above erasing. 

[Constitution] According to the invention, a range specifying 
circuit 122 of an erasing circuit 12 obtains the range to be 
erased according to an erase command to a plurality of erasure 
blocks preset in a register 121, and gives the same to a voltage 
applying circuit 123. The voltage applying circuit 123 applies 
voltage to the entire given erase range in a flash EEPROM 11 
all at once to erase the plurality of erasure blocks in the 
range all at the same time. 

Claims: 

1. A semiconductor filing device for reading and writing 
data to a flash EEPROM, comprising: erasing means for applying 
erasing voltage to a plurality of arbitrarily specified erasure 
blocks allocated in the flash EEPROM all at the same time to 
thereby erase the plurality of erasure, blocks all at the same 
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time. 

2. The semiconductor filing device according to claim 
1, wherein the plurality of the arbitrarily specified erasure 
blocks extend over a plurality of memory chips. 

Detailed Description of the Invention : 
[0001] 

[Industrial Field of Application] 

This invention relates to a semiconductor filing device 
for reading and writing data to a flash EEPROM and particularly 
to erasing of data in the EEPROM. 
[0002] 

[Prior Art] 

In the conventional flash EEPROM, specified memory areas 
are erased all at one time, and this specified memory area is 
called an erasure block. A semiconductor filing device using 
the flash EEPROM has the configuration shown in Fig. 2, for 
example. A controller 2 conducts the operation of erasing for 
example erasure blocks 1 to 3 of the flash EEPRCM 11 in a memory 
chip before writing data 1 to the flash EEPROM 1 . The controller 
2 gives a command for erasing the erasure block (1) of the flash 
EEPROM 11 in the memory chip 1. In response to the command, 
an erasing circuit 12 applies erasing voltage to the erasure 
block 1 to be erased. Subsequently, the controller 2 gives 
a command for erasing the erasure block 2 of the flash EEPROM 
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11. In response to the command, the erasing circuit 12 applies 
erasing voltage to the erasure block (2) tobeerased. Further, 
the controller 2 gives a command for erasing the erase block 
3 of the flash EEPROM11 . In responseto the command, the erasing 
circuit 12 applies erasing voltage to the erasure block .(3) 
to be erased. Accordingly, in the case of erasing the plural 
erasure blocks as described above, erasing is performed 
sequentially in the order of (1), (2) and (3). When the 
controller 2 gives a command for erasing all erasure blocks 
to the erasing circuit 12, the erasing circuit 12 erases all 
of the erasure blocks (1) to (4) at the same time. 
[0003] 

Consequently, in the conventional semiconductor filing 
apparatus, before the data of the plural erasure blocks is 
rewritten, erasing is sequentially performed for the blocks, 
resulting in the disadvantage that the erase time becomes longer 
and the extra consumption power for erasing is required. The 
erasing voltage required for erasing the erasure blocks by the 
erasing circuit 12 is produced by raising the voltage in a 
boosting circuit (not shown), so the power is required for 
raising the voltage so that the power is consumed in every 
execution of block erasing. Erasing of the erasure block per 
se does not require much power because only the erasing voltage 
is applied thereto, so when the case of erasing the region of 
the same area at the same time is compared with the case of 
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erasing the same with multiple applications of voltage, the 
case of erasing the region with multiple applications of voltage 
consumes much more power. 
[0004] 

[Problems that the Invention is to Solve] 
In the conventional semiconductor filing device using 
the flash EE PROM, it is necessary to erase the erasure block 
where data is to be written in the flash EEPROM before writing 
data in the flash EEPROM, and erasing is sequentially performed, 
resulting in the disadvantage that it takes much time for erasing, 
and the consumption power for erasing becomes larger. 




[0005] 



It is, accordingly, an obj ect of the invention to overcome 
the above disadvantage and provide a semiconductor filing device 
capable of erasing a plurality of erasure blocks in a short 
time and reducing the consumption power for the above erasing. 
[0006] 

[Means for Solving the Problems] 

According to the invention, the semiconductor filing 
device for reading and writing data to a flash EEPROM includes 
erasing means for applying erasing voltage to a plurality of 
arbitrarily specified erasure blocks allocated in the flash 
EEPROM at the same time to erase the plurality of erasure blocks 
at the same time. 




[0007] 
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[Operation] 

In the flash EE PROM of the invention, the erasing means 
applies erasing voltage to a plurality of arbitrarily specified 
erasure blocks at the same time to thereby erase the plurality 
of erasure blocks at the same time. 
[0008] 

[Embodiment] 

One embodiment of the invention will now be described 
with reference to the attached drawings. Fig. 1 is a block 
diagram showing one embodiment of a semiconductor filing device 
according to the invention . The reference numeral 1 designates 
a memory chip, which constitutes a semiconductor filing device 
with a controller designated by the reference numeral 2. In 
the memory chip 1 is incorporated a flash EE PROM 1 1 and an erasing 
circuit 12 . The erasing circuit 12 has a register 12 1 for holding 
erasure block information, a range specifying circuit 122 for 
specifying an erase range in the flash EEPROM 11 to a voltage 
applying circuit 123, a voltage applying circuit 123 for applying 
erasing voltage to an erase range of the flash EEPROM 11 to 
erase data, and a check circuit 124 for checking whether erasing 
has been properly performed or not. The erasure blocks (1) 
to (4) are allocated in the flash EEPROM 11 . The erasing vol tage 
is supplied from a boosting circuit not shown to the voltage 
applying circuit 123. 
[0009] 
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The operation of the embodiment will now be described. 
The controller 2 conducts the operation of erasing the erasure 
blocks (1), (2), (3) before writing data in the erasure blocks. 
The controller 2 sets commands for erasing the erasure blocks 
(1), (2), (3) in the register 121 of the erasing circuit 12, 
which holds the commands. The range specifying circuit 122 
receives the erase range of the flash EE PROM 11 which is to 
be erased at the same time according to the erasure blocks set 
in the register 121 as the blocks to be erased, and sends the 
erase range (the erasure blocks (1) to (3) here) to the voltage 
applying circuit 123 and the checking circuit 124 . The voltage 
applying circuit 123 applies the erasing voltage to the given 
range, that is, the range of the erasure blocks (1) to (3) in 
this example at the same time, thereby erasing the data in the 
erasure blocks(l) to (3) at the same time. The check circuit 
124 checks the erasure blocks erased j ust now, and on confirming 
the completion of erasing, it reports the completion to the 
controller 2. The controller 2 causes the transition to the 
operation of writing the data into the erasure blocks (1) to 
(3) after it knows erasing has been completed . When it is found 
by the check circuit 124 that there is a portion not yet erased, 
the controller 2 again gives an erase command for the erasure 
block containing the above portion not erased to the erasing 
.circuit. 12 to perform erasing of the erasure block, similarly 
to the above . . 
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[0010] 

In the constitution where the controller 2 controls a 
plurality of memory chips 1, it is sometimes necessary^o erase 
a plurality of erasure blocks extending over the plurality of 
memory chips 1 at the same time. The operation in that case 
is as follows. The controller 2 sets an erase command for the 
concerned erasure blocks in the register of each erasing circuit 
12 of the memory chips 1 having the erasure blocks to be erased. 
After that, when the voltage applying circuit 123 in the erasing 
circuit 12 of each memory chip 1 applies the erasing voltage 
to the erasure range of the flash EE PROM 11 obtained from the 
range specifying circuit 122 according to the information in 
the register 121 simultaneously, the plurality of erasure blocks 
extending over a plurality of memory chips are erased at the 
same time. 
[0011] 

According to the present embodiment, the erasing circuit 
12 of the memory chip 1 can erase the plurality of erasure blocks 
at the same time by applying erasing voltage to the plurality 
of erasure blocks in the EEPROM 11 specified by the controller 
2 at the same time. Therefore, it is not necessary to 
sequentially erase the plurality of erasure blocks as; before 
so that" the erase time for the plurality of erasure blocks can 
be reduced and : the power .consumed in erasing can be reduced. 
Furthermore, the erase. time can be reduced so that high speed 

{PAGE } 



FUSA 006151 



writing of data can be achieved. Further, the plurality of 
erasure blocks extending over the plurality of memory chips 
1 can be erased at the same time by the similar method, so 
the similar effect can be produced. 
[0012] 

[Effect of the Invention] 

According to the invention, as described above, the 
semiconductor filing device can erase the plurality of erasure 
blocks in a short time and reduce the consumption power required 
for the above erasing. 

Brief Description of the Drawings : 

Fig. 1 is a block diagram showing one embodiment of a 
semiconductor filing device according to the invention; and 

Fig. 2 is a block diagram showing an example of the 
conventional filing device. 

[Description of the Reference Numerals and Signs] 

1: memory chip 2: controller 11: flash EE PROM 12: 
erasing circuit 121: register 122: range specifying circuit 
123: voltage applying circuit 124: check circuit 

FIGURE 1 : 

1: MEMORY CHI P 2: CONTROLLER 11: FLASH EE PROM ERASE 
BLOCKS (1) to (4) 12: ERASING. CIRCUIT ,121: REGISTER .122: 
RANGE SPECIFYING CIRCUIT 123 : VOLTAGE APPLYING CIRCUIT 124: 
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CHECK CIRCUIT 
FIGURE 2: 

1: MEMORY CHIP 2 : CONTROLLER 11: FLASH EE PROM ERASE 
BLOCKS (1) to (4) 12: ERASING CIRCUIT 
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